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(57) ABSTRACT

Disclosed is a method for installing a support column under
the water. The method includes: (step 1) installing a plurality
of'steel pipes to stand up at regular distance on the floor of a
place with water; (step 2) inserting a drilling rod into each of
the steel pipes, to excavate a bedrock with a bit attached to an
end portion of the drilling rod and fixing the drilling rod on the
bedrock; and (step 3) placing and curing an accelerating agent
containing concrete or mortar inside each of the steel pipes.
According to the disclosed method, the solar generating appa-
ratus mounted on a floating plate can be more securely sup-
ported by firmly installing the support column.
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FIG. 8
Install steel pipes ~S110
Excavate bedrock and fixing drilling rod ~S5120

Place and cure accelerating agent inside the steel pipes PS130

Install support plate ~5140

Install post to stand up on the supporting plate ~S150

Place and cure accelerating agent into the support column ~ 5160

177




U.S. Patent Jul. 7, 2015 Sheet 7 of 8 US 9,074,339 B2

FIG. 10

50 1 E 51
= 30




U.S. Patent Jul. 7, 2015

Sheet 8 of 8

Fig. 11

US 9,074,339 B2

Instal | steel pipes

~S5210

Excavate bedrock and

fixing drilling rod

~S5220

Place and cure accelerating agent inside the steel pipes ~S230

Install support plate

~—S5240

Instal |l support column to stand up on the supporting plate 8250

\

Fasten the post

~— 5260




US 9,074,339 B2

1

METHOD FOR INSTALLING AN
UNDERWATER SUPPORT COLUMN

CROSS-REFERENCE TO RELATED
APPLICATION

This application claims priority to and the benefit of PCT
Application No. PCT/KR2012/002020 filed Mar. 21, 2012,
which claims priority to Korean Patent Application No.
10-2011-0054531 filed on Jun. 7, 2011, the entire contents of
which are incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Technical Field of the Invention

The present invention relates to a method for installing a
support column under the water, for securely supporting a
solar generating apparatus floatably installed on a surface of
ariver, a lake, sea or an artificial water tank placed on land.

2. Description of the Background Art

In general, a solar generating apparatus produces electric-
ity using solar cells generating photovoltaic power by a pho-
toelectric effect when sunlight is irradiated.

As shown in FIG. 1, a solar generating apparatus 100
installed on the water includes a floating plate 110 floating on
the water, a solar generating apparatus (e.g., only a solar cell
module 120, as illustrated in FIG. 1.) mounted on the floating
plate 110, a support column 130 passing through the floating
plate 110 and disposed to be perpendicular to the water sur-
face, a first supporting unit 140 fixedly connected to a top end
of the support column 130 and a second supporting unit 150
fixedly connected to a bottom end of the support column 130.

First, the floating plate 110 positioned on the water surface
is formed of a buoyant material and has a through opening 111
formed at a predetermined position, preferably at a central
portion thereof.

A solar generating apparatus, such as a solar cell module
120, a power converting apparatus or a storage battery, is
installed on the floating plate 110. The construction and func-
tion of the solar generating apparatus are generally known so
that and a detailed description thereon will be omitted.

In addition, the support column 130 passes through a
through opening 111 formed in the floating plate 110. A
terminating end (e.g., a bottom end) of the support column
130 corresponds to a bottom, and the other terminating end
(e.g., atop end) of the support column 130 protrudes to a top
portion of the floating plate 110.

The support column 130 is a steel rod having a predeter-
mined diameter and has strength enough to support the float-
ing plate 110.

In the meantime, the first supporting unit 140 connected to
the top end of the support column 130 includes a plurality of
cables. FIG. 2 illustrates the first supporting unit 140 consti-
tuted by two cables, that is, first and second cables 141 and
142.

The first cable 141 ofthe first supporting unit 140 has a first
terminating end fixed to the top end of the support column 130
and a second terminating end fixed to a structure 141-1
installed on one side of opposite riverbanks. In addition, the
second cable 142 of the first supporting unit 140 has the first
terminating end fixed to the top end of the support column 130
and the second terminating end fixed to a structure 142-1
installed on the other side of opposite riverbanks.

Here, the first and second cables 141 and 142 of the first
supporting unit 140 are preferably arranged in a line and most
preferably arranged in a direction perpendicular to the flow of
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the river. In addition, the first and second cables 141 and 142
are preferably perpendicular to the support column 130.

The second terminating end of the first cable 141 is fixed to
a winch 141-2 installed in the structure 141-1. Accordingly,
tension of the first cable 141 may be adjusted according to
actuation of the winch 142-1.

Meanwhile, a sensor 141-3 sensing tension of a cable may
be installed in the first cable 141. The sensor 141-3 transmits
a signal associated with the sensed tension of the first cable
141 to a controller (not shown). The controller actuates the
winch 141-2 based on the signal to wind or unwind the first
cable 141.

Here, the winch 142-2 having the terminating end of the
second cable 142 fixed thereto may be installed in the struc-
ture 142-1, and a sensor 141-3 sensing tension of the second
cable 142 may also be installed in the second cable 142.

In addition, the second supporting unit 150 connected to
the bottom end of the support column 130 includes a plurality
of cables. FIG. 2 illustrates the second supporting unit 150
constituted by four cables, that is, first, second, third and
fourth cables 151,152, 153 and 154. The first to fourth cables
151,152, 153 and 154 of the second supporting unit 150 have
the same configuration, and will now be described with regard
to only the first cable 151 by way of example.

The first cable 151 of the second supporting unit 150 has a
first terminating end fixed to the bottom end of the support
column 130 and a second terminating end fixed to a bottom
adjacent to one riverside. Here, various elements may be used
to fix the second terminating end of the first cable 151 to the
bottom adjacent to one riverside. For example, in a state in
which an anchor 151-1 is fixed to the second terminating end
of the first cable 151, the anchor 151-1 is fixed to the bottom,
thereby fixing the second terminating end of the first cable
151 on the river floor. Alternatively, a concrete structure may
be constructed on the bottom, and the second terminating end
of'the first cable 151 may then be fixed to the concrete struc-
ture.

Meanwhile, the number of cables constituting the second
supporting unit 150 is not limited. However, in order to effec-
tively support the floating plate 110, that is, in order to sup-
press the floating plate 150 from moving to a downstream of
the river or to either riverside, four cables 151, 152, 153 and
154, which are spaced apart from each other at an angular
interval of 90 degrees, are preferably arranged at an angle of
45 degrees with respect to a direction of the flow of the river.

Hereinafter, the operation of the solar generating apparatus
100 installed on the water will be described with reference to
the accompanying drawings.

In the conventional solar generating apparatus 100, the
floating plate 110 may move up and down along the support
column 130 as the water level of a river, a lake, a sea or an
artificial water tank varies. That is to say, the floating plate
110 freely moves up and down according to the variation of
water level.

That is to say, positions of the solar generating apparatus
100, that is, positions of the floating plate 110 and the solar
generating apparatus 100, are indicated by dotted lines of
FIG. 2, which illustrates a state in which the floating plate 110
is lowered along the support column 130 according to the
water level.

In the conventional solar generating apparatus 100, a ter-
minating end (i.e., a bottom end) of the support column 130
corresponds to the bottom and is allowed to stand up. The
support column 130 is constructed such that it is allowed to
stand up by the first supporting unit 140 and the second
supporting unit 150 installed at the top and bottom ends of the
support column 130.
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Therefore, in a case where the tension of a cable of one of
the first supporting unit 140 and the second supporting unit
150 varies, the support column 130 in a standing state leans to
one side, so that the floating plate 110 may be unstably sup-
ported. In addition, it is quite difficult to install the support
column 130 under the water due to its mechanical complexity.

BRIEF SUMMARY OF THE INVENTION

The present invention is invented to solve the above-men-
tioned shortcomings, an object of the present invention is to
provide a method for installing a support column under the
water, which facilitates construction of a solar generating
apparatus and which can more firmly support a floating plate.

According to an aspect of the invention, there is provided a
method for installing a support column under the water, the
method including the first step of installing a plurality of steel
pipes to stand up at regular distance on the floor of a place
with water, the second step of inserting a drilling rod into each
of'the steel pipes, to excavate a bedrock with a bit attached to
an end portion of the drilling rod and fixing the drilling rod on
the bedrock, and the third step of placing an accelerating
agent containing concrete or mortar inside each of the steel
pipes and curing it.

The method for installing a support column under the water
according to the present invention may further include the
fourth step of installing a supporting plate which is passed
through and supported by each of the steel pipes and inte-
grally fixing the steel pipes on the floor.

The method for installing a support column under the water
according to the present invention may further include the
fifth step of installing a support column accommodating the
steel pipes together to stand up and to be installed the sup-
porting plate.

The method for installing a support column under the water
according to the present invention may further include the
sixth step of placing an accelerating agent containing con-
crete or mortar into the support column and curing it.

The method for installing a support column under the water
according to the present invention may further include the
step 6' of fastening a lower portion of the support column to a
top surface of the supporting plate.

The method for installing a support column under the water
according to the present invention may further include the
step 5-1 of allowing a post to stand up and to be installed on
the supporting plate and fastening the post.

The method for installing a support column under the water
according to the present invention may further include the
step of 6-1 of mounting an anchor plate on the post and
allowing the plurality of steel pipes to pass through a top
portion of the anchor plate to then be fixed.

As described above, in the method for installing a support
column under the water, a solar generating apparatus
mounted on a floating plate can be more securely supported
by firmly installing a support column.

BRIEF DESCRIPTION OF THE DRAWINGS

The objects, features and advantages of the present inven-
tion will be more apparent from the following detailed
description in conjunction with the accompanying drawings,
in which:

FIG. 1 is a plan view of a conventional solar generating
apparatus installed on the water (river);

FIG. 2 is a cross-sectional view taken along the line A-A of
FIG. 1,
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FIG. 3 is a plan view of a solar generating apparatus
installed on the water according to an embodiment of the
present invention;

FIG. 4 is a cross-sectional view taken along the line A-A of
FIG. 3,

FIG. 5 is a partly enlarged view illustrating a process for
coupling floating plates;

FIG. 6 illustrates a coupling state of the floating plates of
FIG. 5 and an operation of the coupled floating plates;

FIG. 7 illustrates a state in which a support column is
installed under the water according to an embodiment of the
present invention;

FIG. 8 is a flowchart illustrating a method of installing the
support column is installed under the water according to one
embodiment of the present invention;

FIG. 9 illustrates a modified example of the installation
state shown in FIG. 7,

FIG. 10 illustrates a state in which a support column is
installed under the water according to another embodiment of
the present invention; and

FIG. 11 is a flowchart illustrating a method of installing the
support column is installed under the water according to
another embodiment of the present invention.

DETAILED DESCRIPTION OF THE INVENTION

Hereinafter, a method for installing a support column
under the water according to one embodiment of the present
invention will be described in detail with reference to the
accompanying drawings.

Before describing the present invention, it should be under-
stood that the terms and words used in the specification and
the appended claims should not be construed as limited to
general and dictionary meanings, but interpreted based on the
meanings and concepts corresponding to technical aspects of
the present invention on the basis of the principle that the
inventor is allowed to define terms appropriately for the best
explanation for the invention.

Therefore, embodiments described in the specification and
the example illustrated in the accompanying drawings herein
is just a mere example for the purpose of illustrations only, not
intended to represent all the technical aspects of the embodi-
ment, the scope of the invention, so it should be understood
that various equivalents and modifications thereof could be
made at the time of filing.

As shown in FIGS. 3 and 4, the solar generation apparatus
1100 installed on the water according to an embodiment of
the present invention includes floating plates 1110 floating on
the water, a solar generating apparatus (e.g., only a solar cell
module 120, as illustrated in FIGS. 3 and 4) mounted on each
of the floating plates 1110, and a support column 1130 pass-
ing through each of the floating plates 1110 and disposed to be
perpendicular to the water surface.

First, the floating plates 1110 are formed of a plurality of
buoyant materials and have a through opening 1111 formed at
a central portion of the centrally positioned one of the floating
plates 1110. In addition, the centrally positioned floating
plate 1110 is stably positioned when it is connected to other
arranged radially floating plates 1110 and may have an appro-
priate thickness and shape so as to firmly support the support
column 1130.

The floating plates 1110 according to the present invention
are shaped of an rectangle of generally 2,000 to 3,000 pyeo-
ngs (Korean unit for area). Specifically, the floating plates
1110 consist of multiple rectangular units, each of which
having an area of 200 to 300 pyeongs, connected to each other
may be used. According to the present invention, a plate
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fastening unit 1160 may further be provided to connect the
floating plates 1110 to each other.

That is to say, as shown in FIG. 5, the plate fastening unit
1160 includes an insertion part 1161 installed to be supported
to one side (e.g., the right side of FIG. 4) of the floating plate
1110, a receiving part 1162 installed to be supported to the
other side (e.g., the left side of FIG. 4) of the floating plate
1110 and meshed with the insertion part 1161, and a fastening
part 1163 passing through the insertion part 1161 and a side
surface of the receiving part 1162 and connecting the inser-
tion part 1161 and the receiving part 1162 to be rotatable with
respect to each other.

Here, the insertion part 1161 and the receiving part 1162
may be fixed on each of the floating plates 1110 to be rotatable
up and down and left and right using a general connection
member (not shown), which is generally known in the art and
a detailed explanation thereof will be omitted.

The plate fastening unit 1160 includes at least two plates
fastening units installed on connection surfaces (side sur-
faces) between the floating plates 1110 to be connected to
adjacent floating plates 1110 more firmly.

Meanwhile, solar cell modules 1120 are arranged on top
surfaces of the floating plates 1110. The configuration and
functions of the solar generating apparatus 100 are the same
as generally known in the art, and a detailed description
thereof will be omitted.

In addition, the support column 1130 passes through the
through opening 1111 formed in the floating plate 1110. A
terminating end (e.g., a bottom end) of the support column
1130 corresponds to a bottom of the river, and the other
terminating end (e.g., a top end) of the support column 1130
protrudes to a top portion of the floating plate 1110.

The support column 1130 may be formed of any material
and may have any shape without limitation as long as the
support column 1130 can support the floating plate 1110. For
example, the support column 1130 may be a steel rod having
a predetermined diameter.

In particular, as shown in FIGS. 7 and 8, the method for
installing a support column under the water according to one
embodiment of the present invention includes the first step of
installing a plurality of steel pipes 10 to stand up at regular
distance on the floor F of a place with water (S110), the
second step of inserting a drilling rod 20 into each of the steel
pipes 10, to excavate a bedrock R with a bit 25 attached to an
end portion of the drilling rod 20 and fixing the drilling rod 20
on the bedrock F (S120), and the third step of placing and
curing an accelerating agent C containing concrete or mortar
inside each of the steel pipes 10 (S130).

The first step (S110) and the second step (S120) are per-
formed using a drilling machine (not shown) used in devel-
oping underground water. The drilling machine may be trans-
ported to a drilling location through a barge (not shown).

The general drilling machine includes a drilling rod, a bit,
a bit rotation unit, a hydraulic motor, a hydraulic controller,
and so on, and is widely used in the related art, and a detailed
description thereof will be omitted.

The first step (S110) and the second step (S120) may be
simultaneously performed using the conventional drilling
machine. That is to say, the steel pipes 10 are buried into the
floor F, the drilling rod 20 is inserted into each of the steel
pipes 10 and the bit 25 is exposed to a bottom portion of each
of'the steel pipes 10 to excavate the bedrock (R) and to fix the
drilling rod 20 on the bedrock R.

In third step (S130), concrete or mortar containing an
accelerating agent (C) is placed and cured inside each of the
steel pipes 10 to allow the steel pipes 10 to stand up firmly on
the floor.
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Meanwhile, the method for installing a support column
under the water according to an embodiment of the present
invention may further include the third step of installing a
supporting plate 30 which is passed through and supported by
each of the steel pipes 10 and integrally fixing the steel pipes
10 on the floor (S140 and S240).

Therefore, the plurality of steel pipes 10 are mutually sup-
ported to more firmly stand up. In addition, in order to rein-
force a supporting state of the plurality of steel pipes 10 on the
supporting plate 30, a steel rod I may be wound around the
circumferential surface of each of the steel pipes 10.

In addition, the method for installing a support column
under the water according to an embodiment of the present
invention may further include the fifth step of installing a
support column 1130 accommodating the steel pipes 10
together to stand up and to be installed on the supporting plate
30 (S150) and the sixth step of placing and curing an accel-
erating agent (C) containing concrete or mortar into the sup-
port column 1130 (S160).

As shown in FIG. 9, the step 6' of allowing a bottom portion
of the support column 1130 (i.e., a flange 1131) to pass
through the supporting plate 30 and to be fastened with the
supporting plate 30 may be performed, instead of the sixth
step (S160), using a fastening unit (not shown), thereby facili-
tating installation of the support column 1130.

As described above, in the method for installing a support
column under the water according to an embodiment of the
present invention, the solar generating apparatus mounted on
the floating plate 1110 can be more securely supported by
allowing the support column 1130 to pass through by the
floating plate 1110.

Hereinafter, a method for installing a support column
under the water according to another embodiment of the
present invention will be described in detail with reference to
the accompanying drawings.

As shown in FIGS. 10 and 11, the first step (S210) to the
fourth step (S240) of this embodiment are the same as step 1
(S110) to step 4 (S140) of the previous embodiment, and
detailed descriptions thereof will be omitted.

The current embodiment is different from the previous
embodiment in that the step 5-1 (S250) and the step 6-1
(S260) are performed, instead of the fifth and sixth steps
(S150 and 160) of the previous embodiment.

That is to say, the step 5-1 (S250), a post 50 is allowed to
stand up and to be installed on the supporting plate 30. The
post 50 may be installed by various methods, including vault-
ing, welding, placing by an accelerating agent.

For example, as shown in FIG. 10, a flange 51 is formed at
a lower portion of the post 50, and the post 50 is fastened to a
top portion of the supporting plate 30 using a widely known
fastening unit.

Next, in the step 6-1 (S260), an anchor plate 60 is mounted
on the post 50, and a plurality of steel pipes 10 are allowed to
pass through the anchor plate 60 to then be fixed. Here, a
connection loop 65 may further be installed on the top surface
of the anchor plate 60 to be connected with various cables
151, 152, 153 and 154 of the conventional second supporting
unit 150.

As described above, in the method for installing a support
column under the water according to another embodiment of
the present invention, the cables 151, 152, 153 and 154 of the
conventional second supporting unit 150 are connected to the
connection loop 65 of the anchor plate 60, thereby stably
supporting a bottom end of the support column 1130 installed
in a non-buried manner, and ultimately more securely sup-
porting the solar generating apparatus mounted on the float-
ing plate 1110.
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Although exemplary embodiments of the present invention
have been described in detail hereinabove, it should be under-
stood that many variations and modifications of the basic
inventive concept herein described, which may appear to
those skilled in the art, will still fall within the spirit and scope
of the exemplary embodiments of the present invention as
defined by the appended claims.

What is claimed is:
1. A method for installing a support column under the
water, the method comprising:

installing a plurality of steel pipes to stand up at regular
intervals on the floor of a place with water;

inserting a drilling rod into each of the steel pipes, to
excavate a bedrock with a bit attached to an end portion
of the drilling rod and fixing the drilling rod on the
bedrock; and

placing and curing an accelerating agent containing con-
crete or mortar inside each of the steel pipes.
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2. The method of claim 1, further comprising installing a
supporting plate to allow the steel pipes to pass through the
supporting plate, to be supported by the supporting plate and
to be integrally fixed.

3. The method of claim 2, further comprising installing a
support column accommodating the steel pipes together to
stand up and to be installed on the supporting plate.

4. The method of claim 3, further comprising placing and
curing an accelerating agent containing concrete or mortar
into the support column.

5. The method of claim 3, further comprising fastening a
lower portion of the support column to a top surface of the
supporting plate.

6. The method of claim 2, further comprising of al standing
up a post and fastening the post to the supporting plate.

7. The method of claim 6, further comprising of mounting
an anchor plate on the post, allowing the plurality of steel
pipes to pass through and then to be fixed to a top portion of
the anchor plate.



